Allogeneic haematopoietic stem cell donation and transplantation across the MHC class I barrier: "Faster is better than more. More is better than less". by Heemskerk, M.B.A.
1General Introduction
ALLOGENEIC HAEMATOPOIETIC STEM CELL DONATION
AND TRANSPLANTATION 
ACROSS THE MHC CLASS I BARRIER:
FASTER IS BETTER THAN MORE
MORE IS BETTER THAN LESS
PROEFSCHRIFT
ter verkrijging van
de graad van Doctor aan de Universiteit Leiden
RSJH]DJYDQGH5HFWRU0DJQL¿FXV'U''%UHLPHU
KRRJOHUDDULQGHIDFXOWHLWGHU:LVNXQGHHQ
1DWXXUZHWHQVFKDSSHQHQGLHGHU*HQHHVNXQGH
YROJHQVEHVOXLWYDQKHW&ROOHJHYRRU3URPRWLHV
WHYHUGHGLJHQRSGRQGHUGDJVHSWHPEHU
NORNNHXXU
door
0DUWLQ%DUWKRORPHXV$OH[DQGHU+HHPVNHUN
JHERUHQWH+DDUOHP
LQ
PROMOTIE COMMISSIE
3URPRWRU   3URI'U)+-&ODDV
&RSURPRWRU  'U02XGVKRRUQ
Referent: 3URI'U-$0DGULJDO7KH$QWKRQ\1RODQ5HVHDUFK,QVWLWXWH
5R\DO )UHH	8QLYHUVLW\&ROOHJH0HGLFDO 6FKRRO/RQGRQ
8QLWHG.LQJGRP
Overige Leden:  3URI'U$%UDQG
    3URI'U50(JHOHU
    3URI 'U :( )LEEH  
7KHUHVHDUFKGHVFULEHGLQWKLVWKHVLVZDVSHUIRUPHGDWWKH'HSDUWPHQWRI,PPXQRKHPDWRORJ\
DQG %ORRG 7UDQVIXVLRQ RI WKH /HLGHQ 8QLYHUVLW\ 0HGLFDO &HQWHU DQG WKH (XURSGRQRU
)RXQGDWLRQ
,6%1
,6%1
1LHWVXLWGH]HXLWJDYHPDJZRUGHQYHUYHHOYRXGLJGHQRIRSHQEDDUZRUGHQJHPDDNW]RQGHU
YRRUDIJDDQGH VFKULIWHOLMNH WRHVWHPPLQJ YDQ GH DXWHXU 1R 3DUW RI WKLV WKHVLV PD\ EH      
UHSURGXFHGLQDQ\IRUPZLWKRXWZULWWHQSHUPLVVLRQIURPWKHDXWKRU
&RYHU7KHSLFWXUHVKRZVDSLHGFURZVLWWLQJRQDFDQQRQDERYHWKHHQWUDQFHRIWKHIRUWUHVV
DW&DSH&RDVW*KDQD7KLVIRUWUHVVZDVQRWRULRXVIRULWV³GRRURIQRUHWXUQ´WKURXJKZKLFK
KXQGUHGVRIWKRXVDQGVRI$IULFDQVZHUHIRUFHIXOO\ORDGHGRQWRVODYHVKLSV
&RYHUGHVLJQ0HQVDKYDQGHU:DO
3ULQWHGE\3RQVHQ	/RRLMHQ%9:DJHQLQJHQ7KH1HWKHUODQGV
0%$+HHPVNHUN
)LQDQFLDO VXSSRUW IRU WKHSXEOLFDWLRQRI WKLV WKHVLVZDVSURYLGHGE\ -XUULDDQVHVWLFKWLQJ
,QQRJHQHWLFV 15& 1DWLRQDO 5HIHUHQFH &HQWHU IRU +LVWRFRPSDWLELOLW\ 5RFKH
3KDUPDFHXWLFDOV 1RYDUWLV $VWHOODV %LRV\V &RUQLQJ 'LDPHG 'XWFK 7UDQVSODQWDWLRQ
)RXQGDWLRQ
Chapter 1


5Aan mijn Opa Theo en Oma Gré
en mijn ouders Bart en Ada
General Introduction
6
Preface 9
Chapter 1
General Introduction 10   
Chapter 2
How to improve the search for an unrelated 
haematopoietic stem cell donor. Faster is better than more! 32
Chapter 3
The importance of identifying a back-up donor
for unrelated stem cell transplantation 52
Chapter 4
The HLAMatchmaker algorithm is not a suitable tool to predict 
the alloreactive cytotoxic T lymphocyte response in vitro 62
Chapter 5
The HistoCheck algorithm does not predict T cell 
alloreactivity in vitro. 74
Chapter 6
Allogeneic MHC class I molecules with numerous sequence 
differences do not elicit a CTL response. 80   
Chapter 7
Acceptable MHC class I mismatches in haematopoietic 
stem cell transplantation. 100
Chapter 8
Summary and General Discussion 120
Chapter 9
Samenvatting 130
Abbreviations 137
Curriculum vitae 139
Table of Contents

9Preface
7KLVWKHVLVGHVFULEHVWKHUHVXOWVRIP\DWWHPSWWRKHOSVROYLQJRQHRIWKHPDMRUSUREOHPV
IDFHG LQ KDHPDWRSRLHWLF VWHP FHOO WUDQVSODQWDWLRQ QDPHO\ WKH ODFN RI VXLWDEOH VWHP FHOO
GRQRUV7KLVSUREOHPKDVEHHQDURXQGVLQFHWKHEHJLQQLQJRIWUDQVSODQWDWLRQ2YHUWKH\HDUV
DORWKDVFKDQJHGIRUWKHEHWWHULQWKHVWHPFHOOWUDQVSODQWDWLRQVRFLHW\DQG,SHUVRQDOO\WKLQN
WKDWLWLVWLPHIRUDQHZVFRSH
$V\RXZLOOUHDGLQWKLV WKHVLVRQHRI WKHZD\VWRVROYHSUREOHPVLV WRVWDWHWKDW LW LVQRW
DSUREOHPDQ\PRUHDQG WR MXVW UHSODFH LWE\DQRWKHUREVWDFOH ,W VHHPV OLNHDQHDV\ZD\
RXWEXWLWDFWXDOO\FRVWDORWRIHIIRUWWRGLVFRYHUWKDWWKHVL]HRIWKHZRUOGZLGHGRQRUSRRO
LV QR ORQJHU WKHELJJHVW FRQVWUDLQW IRU¿QGLQJ D VXLWDEOHGRQRU IRUSDWLHQWVZDLWLQJ IRU D
JUDIW8QIRUWXQDWHO\WKLVLVQRWWUXHIRUSDWLHQWVRIQRQ1RUWKZHVW(XURSHDQRULJLQ)RUWKHVH
SDWLHQWVWKHQXPEHURQHVROXWLRQUHPDLQVWREHWKHLQFUHDVHRIWKHLUGRQRUSRRORULQRWKHU
ZRUGVGHYHORSLQJWKHXQGHUGHYHORSHGFRXQWULHV
)RU WKH SDWLHQWV ZLWKRXW D VXLWDEOH GRQRU , WULHG WR GH¿QH JHQHUDO UXOHV IRU DFFHSWDEOH
KLVWRFRPSDWLELOLW\PLVPDWFKHV7KLV LGHD RI DFFHSWDEOHPLVPDWFKHV RULJLQDWHG IURP SDVW
REVHUYDWLRQVRISDWLHQWVKDYLQJUHFHLYHGDJUDIWZLWKDPDMRUPLVPDWFKZKLFKVXUSULVLQJO\
HQRXJKGLGQRWKDPSHUVXFFHVVIXOWUDQVSODQWDWLRQ,WVHHPVFRQWUDGLFWLYHWRSXWZRUGVOLNH
KLVWRFRPSDWLELOLW\DQGDFFHSWDEOHPLVPDWFKHVLQWKHVDPHVHQWHQFHZLWKRXWPHQWLRQLQJJRRG
IRUWXQH+RZHYHUP\SURSRVHGGH¿QLWLRQRIDFFHSWDEOHPLVPDWFKHVJLYHVWKHLPSUHVVLRQRI
EHLQJHYHQPRUHFRQWUDGLFWLYH,WLVFHUWDLQO\QRWWKHPRVWREYLRXVRQHDQGJRHVDJDLQVWRQH
RIWKHSULPDU\EHOLHYHVLQWUDQVSODQWDWLRQ
7KLVQHZVFRSHKRZHYHULVDFFRPSDQLHGE\LWVRZQFKDOOHQJHV7KH¿UVWRIZKLFKLVWKDWZH
DFWXDOO\GLGQRWVROYHWKHSUREOHPEXWRQO\UHGH¿QHGLW7KLVLPSOLHVWKDWWKLVVWXG\LVVWLOO
LQSURJUHVVDQGWKXVFUHDWHVQHZUHVHDUFKRSSRUWXQLWLHV7KHVHFRQGFKDOOHQJHLVDFFXUDWHO\
VWDWHG E\ 1LFFROz0DFKLDYHOOL LQ KLV Il Principe ³$QG LW RXJKW WR EH UHPHPEHUHG WKDW
WKHUHLVQRWKLQJPRUHGLI¿FXOWWRWDNHLQKDQGPRUHSHULORXVWRFRQGXFWRUPRUHXQFHUWDLQ
LQLWVVXFFHVV WKDQWRWDNHWKHOHDGLQWKHLQWURGXFWLRQRIDQHZRUGHURI WKLQJV%HFDXVH
WKHLQQRYDWRUKDVIRUHQHPLHVDOO WKRVHZKRKDYHGRQHZHOOXQGHUWKHROGFRQGLWLRQVDQG
OXNHZDUPGHIHQGHUVLQWKRVHZKRPD\GRZHOOXQGHUWKHQHZ7KLVFRROQHVVDULVHVSDUWO\
IURPIHDURIWKHRSSRQHQWVZKRKDYHWKHODZVRQWKHLUVLGHDQGSDUWO\IURPWKHLQFUHGXOLW\
RIPHQZKRGRQRWUHDGLO\EHOLHYHLQQHZWKLQJVXQWLOWKH\KDYHKDGDORQJH[SHULHQFHRI
WKHP7KXVLWKDSSHQVWKDWZKHQHYHUWKRVHZKRDUHKRVWLOHKDYHWKHRSSRUWXQLW\WRDWWDFN
WKH\GRLWOLNHSDUWLVDQVZKLOVWWKHRWKHUVGHIHQGOXNHZDUPO\LQVXFKZLVHWKDWWKHSULQFHLV
HQGDQJHUHGDORQJZLWKWKHP´)RUWXQDWHO\,ZDVLQJRRGFRPSDQ\
,QWKHKRSHWKDW\RXPD\¿QGWKLVWKHVLVDSSHDOLQJ
0DUWLQ+HHPVNHUN
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